JAN 15 1987

005667

MEMORANDUM

SUBJECT: EPA File Symbol 464~EUP-IT, 6G33306/6H5477,.
‘ Application for Experimental Use On Aquatic
Sites, Petition for Temporary Tolerance in
Fish (0.2 ppm) and Request for an Action
- Level in Potable Water for Garlon 3A (Triclopyr).
_ Accession Nos. 073871, 259680, 073873

Caswell No. 882-1

FROM: William S. Woodrow, Ph.D. %kl \146-S€
Section VII, Toxicology Branch
Hazard Evaluation Division (TS8-769C)

TO: Robert J. Taylor, PM 25
Fungicide-Herbicide Branch
Registration Division (TS-767C)

THRU: Albin B. Kocialski, Ph.D., Supervisory Pharmacologist
Section VII, Toxicology Branch .
Hazard Evaluation Division (TS-768C) ﬁ&SK:|‘u{t8’I

//%‘C%//I‘//g:'

Petitioner: Dow Chemical Company
Midland, MI 48640

Background:

It would appear that the present request for an aquatic
site EUP, a temporary petition for a fish tolerance, and a
potable water action level for Garlon 3A (triclophyr) contained
in present Dow Chemical correspondence (September 13, 1985) is
, version of the same request reviewed by Woodrow,

89844 :Woodrow:HED-04:KENCO:12/11/86:2/22/87:bjp:VO
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Recommendations suggested in Woodrow's May 15, 1986 memorandum
are reiterated here ftor clarification:

)

v \
Recommendation

1. The Dow Chemical Company request for temporary tolerances
of €.2 ppm for freshwater fish and shellfish, and 0.5 ppm
for potable water is toxicologically supported. :

Published tolerances utilized 0.859% of the ADI.

Total $ of the ADI utilized {(including 0.2 ppm td. for
freshwater fish and shellfish, and 0.5 ppm potable water] =
67.74% of the ADI.

(See calculations below.)

2. Dow Chemical must submit raw data and results of the current
ongoing 2-year rat chronic feeding/oncogenic study for
Agency evaluation, prior to consideration of additional
permanent tolerances.

3. The EUP label signal word and precautionary statements are
satisfactory. : :

"Calculation of percent ADI utilized:

Fish & - 0.2 mg/kg x 1.5 kg x 1.08 = 0.00324 mg/day -
shellfish day 100

Potable 0.5 mg/kg x 1.5 kg x 133.33 = 0.99997 mg/day
water day 100

The Toxicology Branch has no objection to the issuance of

" this EUP and its attendant request for temperary tolerances. The.

TMRC would be increased from 0,0129 mg/day (1.5 kg) to 1.0161
mg/day and the percent of the ADI utilized would increase from
0.86% to 67.74%.

There are no regulatory actions pending

against this
chemical and it is not an RPAR candidate. 7

Present (September 15, 1985) request for EUP, fish tolerance,
and potable water action level (464-EUP-IT, 6G3306/6H5477)
Garlon 3A

Permanent tolerances for tric‘opyr and its metabolites
are listed in 40 CFR 180.417., Published tolerances include
0.0! ppm in milk, 0.05 ppm in meat, fat, and meat byproducts
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(except liver and kidney) of cattle, goats, hogs, sheep, and

0.5 ppm in liver and kidney of cattle, goats, hogs, horses,
and sheep (attached).

A temporary tolerance of 0.2 ppm is proposed in freshwater
fish and shellfish for triclopyr and its metabolites (triclopyr,
3,5,6-trichloro~-2-pyridinyl oxyacetic acid, and its metfabolites,
3,5,6~trichloro-2-pyridinol and 2-methoxy-3,5,6-trichloropyridine.
This proposed temporary tolerance is based on the following Dow
Chemical rationale:

{ .
! In view of the rapid photodecomposition of
triclopyr and its metabolites and the fact
‘that this is the maximum possible exposure,
fish £lesh in unlikely to reach 0.12 ppm in
field situations. However, a tolerance level
of 0.2 ppm is proposed as a temporary measure, d

The temporary tolerance of 0.2 ppm triclopyr in fish
is requested for a 2-year EUP for Garlon 3A applied to ponds,
lakes, marshes, and reservoirs to control aquatic weers such as

Eurasian Watermilfoil and water hyacinth, and also to control ’ _ ' -
woody plants and broadleaf weeds on stream, canal, and ditch -
lands.,
Pounds
Acreage not Gallons Active
to exceed Garlon 3A equivalent

EUP 1lst year ‘ 400 4000 12,000
EUP 2nd year 400 4000 12,000

The Garlon 3A testing will be conducted at not more than
40 acres per year (total not to exceed 400 acres), in the States
of Alabama, California, Florida, Georgia, Idaho, New Mexico,
Texas, and Washington. '

Aquatic weed control with Garlon 3A is to be conducted by
Federal, State, or local public agency personnel.

Irrigated Water Treatment

Delay use of treated water for 2 weeks after treatment, or
until a Dow-approved assay shows that the water does not contain
more than 0,01 ppm triclopyr acid.
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‘otable Water Treatment

Delay use of treated water for domestic purposes for 2
weeks after treatment, ¢r until a Dou—approved assay shows less
than 0.01 ppm.

Fishing

Do not fish treated areas within 24 hours after treatment.
Do not trap or dig shellfish within a treated area for 2 weeks
after treatment.

Recommendations (Present December 1986 EUP and Temporary
Tolerance request) .

1. Dow Chemical's request for a temporary tolerance of 0.2 ppm
for freshwater fish and shellfish is toxicologically
supported.

2. A potable water action level of 0.5 ppm is is supported

‘toxicolonically, based on the recommendation for a temporary
tolerance of 0.5 ppm for potable water in Woodrow's memorandum

of May 15, 198%.

3., The following toxicity studies submitted in support of
Garlon 3A were reviewed by Dr, Michael Icannou, of TB

a. 90-day feeding, rat - using triclopyr (98%).

Systemic NOEL = 5 mg/kg/day
Systemic LEL 20 mg/kg/day

(Degeneration of proximal tubules in both sexes) .
Doses tested: 0, 5, 20, 50, or 250 mg/kg/day.

Classification: Supplementary (the test material
homogeneity and stability were not reported).

b, 28-day oral toxicity, rat - using triclopyr
(Dowcq‘ZQQZacid, 99%, and Dowco 233 EGBE, 92.5%).

Systemic NOEL
Dowco 23¥racid = 400 mg/kg/day
Dowco 233 EGBE > 300 mg/kg/day
Dose levels tested: 0, 30, 100, or 300 mg/kg/day
{both compounds).
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Note: NOEL and LEL based upon mortality.
No compound or dose related effects noted fcr other
parameters measured.

Classification: Supplementary

21-day dermal toxicity, rats - using Garlon 4 (480 g/L).

NOEL < 5%/kg/day (LDT)
(skin irritation and body weight depression -
‘male rats). '
NOEL = 5%/kg/day (LDT)
LEL = 50%/kg/day (MDT)
(Skin irritation and histopathological changes =
acanthosis - female rats). v
Dose levels tested: 5%, 50%, or 100% at } mL/kg/day.

Classification: Core Minimum.

21-day percutaneous absorption, rabbit - using
Garlon 4E (480 g/L).

Absorption (intact skin) less than 9% of dose in
both sexes - Caused edema, erythema and necrosis -
both sexes at both dose levels tested. Dose levels:
125 or 250 mg/kg/day. Répeated treatmént with 0.5
and 1.0 mL og 50% agqueous Garlon 4E/kg body wt.

Classification: Supplementary.

21-day percutaneous absorption, rabbit - Garlon 4E
(480 g/L).

Absorption through intact skin less than 9% dose, in
24 hours. Caused edema, erythema, necrosis and
epithelial hyperplasia. Females only tested at dose
level of 500 mg/kg/day. No controls. Repeated treat-
ment with 2.1 mL 50% agqueous Garlon 4E/kg body wt.

Classification: Supplementary.

Percutaneous absorption, rabbit - using triclopyr
(99% ai).

Absorption through abraded skin less than 1.5% of
applied dose in 24 hours. Dose tested: 2 g/kg; only
female rabbits tested. :

Classification: Supplementary.
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g. Percutaneous absorption, rabbit = using 99% ai
triclopyr.

Absotptioh through istact skin less than 1.5% of

dose in 24 hours. One dose level tested: 2 g/kg.
Only female rabbits tested.

Classification: Supplementary.

h. Mutagenicity - mouse micronucleus test, using 99% ai
triclopvr.

" Nonmutagenic at dose levels of 28, 90, or 280 mg/kg.
Dose levels tested not high enough to indicate cytotoxicity.

 Classification: Unacceptable.

i. Metabolism - IV = (urinary excretion), rabbit - using
98% ai triclopyr. : : ’
INTRLAVENOLS
Over 95% of injected,dose excreted in urine within 24
hours. Dose level tested: 30 mg/kg. Only two female
rabbits used.

Classification: Supplementary.

j. Dietary pharmacckinetics, rat - using 99% ai triclopyr.

Blood concentrations of triclopyr and/or its metabolite
pyridinol, increase with increasing dose levels above
50 mg/kg in both sexes. In males there was a dispro-

- portionally higher excretion of pyridinol in the urine.
Dose levels tested: 0, S5, 20, 50, or 250 mg/kg/day (for
28 days).

Classification: Supplementary.

4., Dow Chemical must submit raw data and results of the
current ongoing 2-year rat chron.c feeding/oncogenic study

for Agency evaluation, prior to consideration of additional
permanent tolerances. '

5. The EUP label signal word and precautionary statements are
satisfactory.

‘Review of Data:




Subject: Triclopyr: 13-Week Dietary Toxicity Study
in Fischer 344 Rats

Test Material: Triclopyr Technical (GARLON; DOWCO 233), 98% ai
(LGR£204229)

Accesgion Ne.: 073873

Spcnsor: Dow Chemicél, U.S.A Midland, Michigan

Testing facility: Dow Chemical, U.S.A. Midland, Michigan
study Number: HET K-42085-23

TestingﬁPeriod: ‘September 1983 to December 1983

Repért éubmitted to Sponsor: September 1984

Materials and Methods

Fischer 344 male and femal:~ rats, 4 weeks old were obtained
from Charles River Breeding Laboratory. Kingston, New York
and used in this study. Upon arrival, all animals were examined
for health status, acclimated to the laboratory conditions for
1 week, weighed, and randomly assigned to 5 different groups,
10 animals/group/sex, of approximately similar mean body
weight. Animals were identified with a numbered metal ear
tag, placed in individual cages and fed dieis intended to
provide 0, 5, 20, 50, or 250 mg/kg/day of triclopyr.

The authors reported that earlier tests have shown triclopyr
to be stable in the rodent diet for at least 2 weeks and the
mixing method (acetone dispersion) produced a homogehieous diet..
In the present study, test article homogeneity and stability in
the cdiet were not determined while test article concentrations in
the diet were determined three times in .sales (week 2,8,and
13 on test) and four times in females (week 2, 5, 8 and 13 on
test). Dietary concentrations were adjusted weekly for all dose
groups based on animal body weight and food consumption {for
the first 2 weeks, study adjustments were based on pretest
body weights. and historical food consumption data).

Clinical Observations for overt signs of toxicity, changes
in demoanor, and mortality were carried out routinely (daily).
Body weigh“s and food consumption were recorded weekly on all
rats.
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Clinical Chemistry, hematology, and Urinalysis Parameters
wWere evaluated for each animal. For hematology, blood Samples
were taken by orbital sinus buncture from each animal after
12 weeks on study and the following Parameters were measured:

Packed cell Volume (pcv)
Hemoglobin (HGB) ‘

Erythrocyte Count (RBC)

Total Leukocyte (WBC)

Differential Leukocyte Count

Mean Cell Volume (MCV) ,

-Mean Corpuscular Hemoglobin (MCH)

Mean Corpuscular Hemoglobin Concentration (McHC)
Platelet cCount (PLAT) o

Differential leukocyte counts were pérformed on.the control ang
top dose group (250 mg/kg/day) only. :

For clinical chemistry, blood saﬁples_were Collected at
necropsy from Severed cervical blood Vessels and the following
Parameters were evaluated for each animal: '

Blood Urea Nitrogen (BuN)
Glutamic Pyruvic'Transaminase Activity (sGgpT)

Glucose (G1lu)
Total Protein (Tp) -
: Albumin (Alb)
o Globulins (Glob)
1/ Urine was Collected after 12 weeks on study and the _
fbllowing uUrinalysis bParameters were Measured for each animal:

Bilirubin pH

Glucose Protein

Ketoneg : Urobilinogen
Blood Specific Gravity

Necropsies. were performed on all animalsg after 13 weeks on
Study. Prior to scheduleg Necropsy, animails were fasted

T —
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" also stained with periodic acid-methenamine silver and Masson's
trichrome and examined by a veterinary pathologist. The brain,
heart, liver, kidneys and testes were weighed and the organ
weight to terminal body weight ratios were calculated.

Statistical Evaluation

Body weights, absolute and relative organ weights, clinical
chemistry data, appropriate hematology data, and urinary specific
gravity were evaluated by Bartlatt's test for eguality of
variances. Based on the dutcome of Bartlett's test, exploratory
data analysis was performed by a parametric or nonparanetric
analysis of variance (ANOVA), followed by Dunnett's test or the
Wilcoxon Rank-Sum test with a Bonferroni correction for multiple
comparisons. Statistical outliers were identified by a sequential
test, but routinely excluded only rrom the food consumption
data. Food consumption, white blood cell differential counts,
and red blood cell indices are presented with descriptive
statistics only (mean and standard deviation).

The nominal alpha levels used and references are as

follows: :
Bartlett's test (Winer '971) ‘ = 0.01
Parametric ANOVA (Steel and Torrie 1960) o= 0.10
Nonparametric ANOVA (Hollander 1973) o= 0.10

.
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Dunnett's test (Winer 1971) _ ol= 0.05, two-sided
. Wilcoxon Rank-Sum test (Hollander 1973) od= 0.05, two-sided
Bonferroni correction (Miller 1966)
Outlier test (Grubbs 1969) of= 0.02, two-sided
Results

Analysis of the test article concentrations in the diet
throughout the study revealed that major deviations from the
target concentrations were reported only in three instances as
‘follows: :

Dogse group Sex Week on Test Percent Change
5 (mg/kg/day) M 8 -29
. L -F 5 : +18
’ F 8 . ) -20

The rest of the values reported for all dose groups in both
sexes were between 88 percent and 103 percent of the target
concentratione.

Triclopyr stability and homogeneity in the diet were not
determined in the present study. However, the authors reported.
in a separate study (2~week dietary toxicology study in F344
rats, Landry et al.,1983) that triclopyr was shown to be stable
in diet uvp to 2 weeks and also homogeneous in the diet when
the acetone dispersion method was used.

_ -’The'authofs reported that there were no overt signs of
toxicity in any of the rats that received the test article.
Also, no mortality was reported during the study.
]

3ody wzight gains in male animals were comparable between
controls and animals in the 5 and 50 mg/kg/day dose groups
throughout the study. However, body welight gains in the 20 and
250 mg/kg/day dose groups were statistically significantly
lower than the controls starting with week 3 on study and
lasting until termination. At the end of the study mean body
weights of the 20 mg/kg/day group were approximately 7 percent
lower than controls while the 250 mg/kg/day group was approximately
13 percent.- In female animals there were no statistically
significant differences in terminal mean body welghts between
the treated groups and the controls. The cumulative body
weight gain in males was reduced approximately by 8 percent in
the 20 mg/kg/day dose group and 17 percent in the 250 mg/kg/day
dose group as compared to controls. In females, the cumulative
body weight gain was reduced by 7 percent in ‘the 250 mg/kg/day
dose group as compared to controls.
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Food consumption was consistently lower in male animals of

_the 250 mg/kg/day dose group as compared to controls. Starting
‘with week 2 on study until termination, food consumption was
9 to 16 percent lower in the 20 mg/kg/day dose group as compared
to controls. 1In females, food consumption throughout the study
was similar between control and treated groups. ~ :

Several clinical chemistry paranmeters were found to be
statistically significantly different between the treated and
control groups in male and female anlmals. Blood urea nitrogen
{BUN) was statistically significantly lower in the 50 and
250 mg/kg/day dose groups of male rats as compared to controls,
while in females, BUN was numerically higher in all treated
groups as compared to controls (table 2). SGPT was statistically
significantly higher in the 250 mg/kg/day dose group males and
numerically higher in the females. Total protein was significantly
lower in the high-dose group males compared to controls. From
the hematolo parameters measured, only-the platelets
concentration in the high-dose group females (250 mg/kg/day)

" showed a statistically significant decrease compared to controls
{table 2). : ,

Urinalysis measurements indicated that the mean urinary
specific gravity of male ratg of the high-dose groups was
statistically significantly lower than in controls.  Slight
decrease in urinary specific gravity was also reported in
female rats of the 50 mg/kg/day dose group. The number of
males in the high dose group showing detectable glucose was
5 vs 1 in the control group.

' Gross pathology observations did not reveal, according to
the autnors, any effects of triclopyr in any of the organs/tissues
. examined.

Histopathological examinations revealed treatment-related
changes in the kidneys and liver. In the kidneys of male and
female animals, degenerative changes were seen in the descending
.part of proximal tubules. These changes were present in the

20, 50, and 250 mg/kg/day dose groups (in both sexes) but not

in the 5 mg/kg/day dose group. As shown in table 3, the severity
of thes¢ changes in male animals ranges from very slight to
moderate and appears to increase as dose increages. In females,
the severity of the degenerative changes ranges from very

slight to slight and the most severe changes are seen with the
highest dose group (table 3). Additionally, all male animals

of the high-dose group (250 mg/kg/day) had renal tubules with
decreased amounts of protein absorption droplets. Histopathological
changes were seen in the liver of male animals of the high-dose
group. These changes consisted mainly of increased eosinophilia
(very slight) in the centrilobular hepatocytes. Other changes
observed in the liver, kidney, and other tissues were not :
considered to be treatment related.

5.
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Organ weights taken at termination showed in several
instances, statistically significant differences between treated
and control groups. In males, absolute kidney weight was
statistically significantly increased in the 50 mg/kg/day dose
group and numerically increased in the 250 mg/kg/day dose group
(table 4). Organ weight to body weight ratios (relative organ
weight) were also calculated for several tissues. The relative
‘kidney weights in male animals of the 50 and 250 mg/kg/day dose
groups were statistically significantly increased compared to
the controls. Absolute liver, heart, and testes weights in male
animals of the high-dose group were also statistically
significantly lower than the controls. Relative brain weights
at the 26 and 250 mg/kg/day dose levels were statistically
significantly decreased while relative testes weight at
250 mg/kg/day was increased compared to controls. Absolute
and relative organ weights in females were found to be comparable
between treated and control groups with the exception of the
relative kidney weight of the high-dose group which was
statistically significantly higher than the corresponding
controls (table 4).

™0
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13-WEZK DIETARY TOXICITY STUDY

IN FISCHER 344 RATS

TISSUES TO BE COLLECTED DURING NECROPSY

Yiver

hearf

skeletal msucle
pituitary»

bone marrow

small -intestine
mesenteric lymph node
epididym{des
prostate

uterus

urinary bladder
mediéstinal tissue
esophagus

trachea

mammary gland

nasal turbinates

bone

spleen

salivary gland

peripheral nerve

adrenals |
cecum

he;enteric tissue
seminal vesicles

ovaries

cervix

1qngs

medfastfnaI 1ymph node

) ‘thyroid glands

larynx
eyes

lacrimal glands

kidneys :
pancreas oo
brain

spinal cord

stomach

large intestine

testicles

_coagulating ¢lands

oviducts
vaaina
thymus
sorta
parathyroid glands
skin

tongue

IZymbal glands
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Effect of Triclopyr on Clinical Chemistry, Hematolarr: ~nd Urinalysis o
Parameters in F344 Rats ) i s

Table 2

SRR

Dose (mg/kg/day)
Parameter Sex
0 5 20 50 250
2linical Chemistries
BUN (mg/dl) M 17 + 1 17 + 2 16 + 1 15 + 1* 15 + 1*
B F 16 +1 17 + 2 17 + 2 18 + 2 19+6
SGPT (mw/ml.) M 45 + 4 41 + 4 46 + 6 51 +7 60 + 19*
F 35+ 2 35+ 6 39 +7 37+3 45 + 11
AP (mu/ml) F 55 +8 57 + 10 53 +7 53+7 €0 + 7
TP (g/dl} M 6.2 + 0.3 6.2 + 0.3 €.0 + 0.2 6.0+ 0.2 | 5.8 + 0.4*
Hematology .
PLAT (x103/Cumm) M 781 + 71 778 + 78 800 + 40 836 + 47 740 + 77
F 787 + 38 803 + 59 822 + 47 799 + 25 689 + 46*
- WBC (103x/Curm) M 6.5 + 1.5 6.4 + 1.0 6.6 + 0.7 6.7 + 1.2 6.4 + 1.2
' F 3.9 + 0.8 4.6 + 0.7 4,7 + 1.1 4.2 + 0.5 4.0 + 0.5
Urinalysis
Specific Gravity M |1.060 + 0.006{1.060 + 0.006}1.060 + 0.008 1.060 + 0.008}1.048 + 0.01
F |1.046 + 0.014]1.045 + 0.013!1.042 *+ 0.012 1.038 + 0.005!1.046 + 0.0C

1/ 10 rats/group
¥ Statistically significant difference fram control mean, & = 0.05, two sided.
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Table 3

g A AR

Dose (mg/kg/day) : :
Histopathological S ¢
Observations Sex Y 5 20 50 250 £ :

Kidney

Degeneration of proximal . ’ - j %
tubule~descending part, : o T
0/10 0/10 2/10 | 0/10 0/10

diffuse: - very slight M
~ slight M 0/10 0/10 8/10 2/10 0/10
- moderate M 0/10 0/10 0/10 8/10 10/10
- very slight F 0/10 0/10 8/10 10/10 0/10
- slight- F 0/10 | 0/10 0/10 0710} 10/10
Decreased protein
droplets, tubule(s): M 0/10 0/10 0/10 0/10 10/10
Liver
Altered tinctorial proper-
‘ties~increased eosino-
philia, centrilobular .
- very slight M 0/10 0/10 0/10 0/10 10/10




Table 4

Ettect of Triclopyr on Absolute Relative Organ Weights in Rats

91

| | | Organ Absolute(q) and Relative (g/100) Weight - ‘ i
i {Terminal | ] ] | I
Dose | | 8ody | Kldney i Liver | Heart | 8rain | Testes '
{mg/kg | | walght, | . | 2 } i | ] ] 1 | I )
day) | Sex | (g) oA/ L R7 1A | R 1A I R | A | R | A | ®r
I | | I | I | g I I
0. | M |289+15 / 12.08+0,12]0,7240,01]7,70+0 56]2.67+0 09}o. 3 10,29+0,02}1,83+0,04]0,63+0,02|3,03+0,02]1.04+0.03
T | | | I I | I JdT
20 | M |270+18% /] | | | | | | [0.67:0.04] |
I ! | wl o I I | | | | ! 5
50 | M |283t18  [2.210. |3|o 78+0.03| ] | | | | ! i _,j:
I I l ol ol Il I | Jdool .
250 | M [253+12% | |0.85_+_0.03,16.82_-l_-_0.29| 10.73*@ 0 | i 10.70+0,03{2,88+0.13{1,1440,06
! | | | | | I | | | ] I
o | F 16349 |1.28+0,07]0.78+0 .02|4,50+0,38]2,7540,13|0.55+ 0.04|0. 3440,02}1,68+0,04]1,03+0.05| | )
L I | N | I | | [ '
250 | F |i57a9 | [0.86+0.04] | ! I | ! i | :
| | | I | | | | | | | |
| | | | | | I | | | I |
| | | | | | [ | ! | | |
I I I I | I ! | | | | |
| I | | ! | | | | | | I
| | | | ! | | | | | | |
! ! ! | | | | ! | | | |
1/ Absolute organ weight (In grams),
2/ Relative organ weight (grams/100),
3/ N = 10 rats/group (N=9 for testes). .
A4/ Only values that are statistically signiticantiy different from O :
control values are included, o ? -
# Statistically signlticant ditterence from control measn, a = 0.05, g:
‘ o
-~
~
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Discussion

b R e

The examination of the analytical results revealed that v
concentrations of triclopyr in the diet were within acceptable : i
deviation from the target concentrations of 20, 50, and
250 mg/kg/day dose levels. Some variation considered to be
outside the acceptable limits was reported for the 5 mg/kg/day
dose level for males on week 8 and for females on week 5 and i
8 on test. Nevertheless, these variations are not considered !
to have affected the outcome of this study. Although the
stability and homogeneity of “triclopyr in the diet has been ; )
- shown in 2 separate study. the sponsor should submit that study . : - e
(Landis et al., 1983, Triclopyr: A 2-week dietary toxicology e
study in Fischer 344 rats), so that the claim of triclopyr ' s

< .stability and homogeneity can be verified. : i

No mortality and/or clinical signs of toxicity were
reported in rats treated with any of the four dose levels
of triclopyr.

Triclopyr administration resulted in reduced body weight :
gains in all treated groups of male rats compared to controls. :
The reduction in body weight gain reached statistiecal significance ‘
“in the 20 and 250 mg/kg/day dose groups starting approximately
the third week on study and continuing to termination. However, :
the minimal body weight gain reduction reported in the male S /
animals of the 50 mg/kg/day dose group does not allow for a
clear dose-response relationship. Examination of the food : ;
consumption data indicates that the same dose groups that had " /
reduced body weight gain also had a corresponding reduction in o /
food consumption throughout the study. These results suggest . d
that food efficiency remained unchanged in all groups, and thus B :
does not account for the reduction of body weight gain in the
affected groups. Additionally, the lack of any toxicity signs g !
in the treated groups, leads us to believe that the reduced L
body weight gain in some treated groups is not directly due to /
triclopyr per se. Possibly the odor of the test article and/or
palatability of the diet containing triclopyr might explain
these results. This issue is further complicated by the fact
that no major adverse effects on body weights were seen in
female animals.

Histopathology examinations indicated that triclopyr
administration results in the degeneration of the descending
proximal tubules of the kidneys in male aand female rats
receiving doses of 20, 50, or 250 mg/kg/day of triclopyr
(table 3). Kidney weights were significantly increased in
male animals of the 50 mg/kg/day dose groups and in male and
female animals of the 250 mg/kg/day dose group. Thus, hypertrophy
observed in kidneys is greatly supported by the histopathological
changes (degenerating tubules) seen in the kidneys of animals

11
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treated with triclopyr at dose levels higher than 5 mg/kg/day.
Thus, this reviewer agrees with the sponsor's assessment that
effects seen in kidneys (increased weight, degenerative tubules)
are directly related to the administration of the test article.

The second histopathological effect observed in the kidneys
of male animals treated with 250 mg/kg/day of triclopyr appears
to be a secondary effect resulting possibly from altered
metabolic changes in these animals due to nutritional changes
(less food consumption, lower body weight). Thus, the decreased
amounts of protein absorption droplets in the renal tubules
could be the result of less formation of ~globulins in the
liver and thus less amount released into the kidneys. It should
be ncted here that since this reviewer does not believe that
body weight gain reduction is due to a systemic effect of the
test article this effect seen in the kidney is not believed to
be directly related to test article treatment.

Triclopyr administration also resulted in histopathological
changes in the livers of treated animals. Thus, all male animals
of the high-dose groups (250 mg/kg/day) had increased eosinophilia
of the centrilobular hepatocytes. This histopathological change
might -have also been the result of altered triclopyr metabolism
related to nutrition observed with this treated group. Liver
weight for this group (high dose) was statistically significantly
lower than controls, apparently related to lower food consunption
and lower body weight observed with this group. The altered
clinical chemistry values in this group, i.e., lower BUN and
total protein and higher SGPT and SGOT might have also resulted
from changes in triclopyr biotransformation due to nutritional
changes in the male high-dose group.

The slight decrease in mean platelet count in male and
female animals of the high-dose groups is not considered
biologically significant since there were no indications of
morphologic alterations in the hematopoietic system.

Conclusions

The present study has investigated the toxicity of triclopyr
in F344 rats when administered in the diet for 13 consecutive
weeks at dose levels of 0, 5, 20, 50 or 250 mg/xg/day. Although,
body weight gain reduction was seen in male {mostly) and female
rats, this effect is not considered to be a systemic effect of
triclopyr. The major effect seen in animals exposed to triclopyr
was the degeneration of the proximal descending tubules of the
kidneys in male and female animals administered either 20, 50, or
250 mg/kg/day of triclopyr. Thus, the NOEL for systemic toxicity
is considered to be 5 mg/kg/day while the LEL is 20 mg/kg/clay in
both sexes.

C]assificationi Core-Supplementary {Test article homogeneity and
stability were not reported)
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 Projects: 28-Day Oral Toxicity Study in the Rat with Triclopyr
: (study Conducted Under OECD Guidelines)

Test Material: DOWCO 233 aAcid (99% ai) and DOWCO 233 EGBE Ester
(9205& ai)

Accession NMumber: 259680

Sponsor: Dow Chemical, Europe (Rotteram, Netherlands)

© Testing Facility: Toxicol Laboratories, Ltd. LT
' Herefordshire, England '

study Number: DNL/1/82

Testing Period: September to October 1982

Report Submitted to Sponsor: February 1983

Materials and Methods:

Male and female COBS rats of the CD strain (purchased from
Charles hiver, UK}, weighing 60 to 75 g were used in this study..
.Upon arrival, animals were examined for their health status,
placed in polypropylene cages (five rats of the same sex/cage)
and acclimated for 1l days to an air-conditioned room with a
temperature of 21 + 2 °C, relative humidity of 6C + 10%, and a 12~
hour light/dark cycle. Animals were earmarked with a ‘unique
number for identification purposes. All animals réceived rodent
diet (SQS No. 1) and water ad libitum throughout this study.

. The rats were randomly divided into seven groups, five
rats/sex/group and administered orally (by gavage) for 28

consecutive days-0 {(group 1)}, 30 (group 2), 100 (group 3), and

300 (group 4) mg/kg/day of DOWCO 233 acid (99% pure) and 30 (group -

5), 100 (group 6), and 300 (group 7) mg/kg/day of DOWCO 233 EGBE

ester (92.5% pure). Dosing sclutions were prepared daily using

0.23% Gum Tragacanth as the vehicle and administered to the

animals within 1 hour of preparation at a volume of 10 mL/kg body

weight. Control animals (group 1} received only the vehicle

(0.25% Gum Tragacanth).

Animals were observed for signs of toxicity and mortality
and the onset, nature, severity, and duration of tcxic signs were
recorded throughout the study. Bodyweight and food consumption
were determined on weekly intervals until termination. Water
intake measurements were not carried out.
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Clinical chemistry and hematology parameters were eviluated
for each animal. Blood samples were taken at termination (after
overnight fasting) from the retro-orbital sinus while the animals
were under ligrt ether anesthesia. The following parameters were

measureds

Hematology
Hematocrit (PCV) Mean Ce%l Hemoglobin Concentration
' {McHC) '
Hemoglobin (Hb) Total Leucocyte Count (WBC)

Erythrocyte Count (RBC) Leucocyte Differential Count
Mean Cell Volume (MCV)

Coagulation Tests .

Prothrombir Time (pT)

Clinical Chemistry

Blood Urea Nitrogen (BUN) Chloride (C1)
Glucose (Glu) Calcium (Ca)
Glutamate-Pyruvate Transaminase (SGPT) Phosphorous (P)
Glutamate-Oxaloacetate Transaminase (SGOT) Albumin

Total Protein : . Creatinine
Sodium (Na) . §~Glutamyl
‘ Tranesferase-(f-GT)

Potassium (K)
Bilirubin (Bili).

No urinalysis measurements were carried out.

At termination, surviving animals were sacrificed (by
unspecified method) and necropsies were performed on all animals.
Necropsies were also performed on animals that died on study.
Abnormal tissues as well as samples from the following tissues
were preserved in 10 percent buffered formalin for subsequent
microscopic examinations:

Adrenals Spleen Bone Marrow
Heart " Stomach

Kidney Testes

Liver Thymus

Thymus and bone marrow smears were taken from females only.

Samples of the tissues listed above were dehydrated, embedded
in paraffin wax, sectioned at a 5 micron thickness, and stained
with hematoxylin-eosin. Only tissues from male and female
animals of group 1 (control}, male animals of groups 4 and 7
(high-dose groups), and female animals of groups 3 and 6 (mid-dose

2 ' ‘ 21
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groups) were examined by a pathologist for histopathological -
lesionu. In addition, kidney, liver, and stomach were exami.ed
from fomale animala of groups 4 and 7.

The following organs were weiched and the organ weight tg
bodyweight ratio was calculated:

Adrenals Liver
Kidney Testes

Statistical Analysis:

Wherever possible, data were subjected to analysis of variance
followed by comparison of pairs of group means. Statistical
significance was calculated frcm tables.

Regsults:s

. The two test compounds used in this study, DOWCO 233 acid
and DOWCO 233 EGBE were reported by the sponsor to have purity of :
99% and 92.5%, respectively. The sponsor, however, did nct specify .
as to when these compounds were tested for purity and what the !
impurities were, especially with DOWCO 233 EGBE.

Mortality was reported only with group 4, receiving DOWCO 233 = _
Acid at 300 mg/kg/day (high-dose group). Four out of five females '
from this group either died (days 11, 13, and 22) or killed in
extremis (day 13) and one out of five males was killed in extremis
(day 26). The only sign of toxicity observed in surviving treated
animals (mainly animals of groups 3, 4, and 7) was salivation.
This effect was seen first on day 2 of treatment and persisted
throughout the study.

Bodyweight gains were for the most part comparable between
treated and control groups. At termination (day 28) the mean
bodyweight of the triclopyr—treated groups differed from the
control group as follows (reported as percent change from control)s

Group Dose (mg/kg/day) " Males Females
2 30 {Acid) -3.3 +3.4
3 100° (Acid) : +7.0 No change
4 300 (Aciaq) -7.5 +8.3_1_7
5 30 (EGBE) +2.9 -1.5
6 100 (EGBE) +5.6 +5.6
7 300 (EGBE) -7.0 -1.5

if Only one animal

Mean food consumptibn was for the most part comparable
between triclopyr-treated and control groups. Higher food

o
4]

5




| 005667

consumption was reported with group 3 males (10.4%) and group 7
females (10.1%) compared to controls. A somewhat smaller increase
in food consumption was seen in group 6 males {5.7%) and in group
4 females (7.9%). Although the food conversion ratio {efficiency

_index) was variable between the different groups during the last
week on study (week 4), the overall food conversion ratioc (week 1
through week 4) was comparable between the different groups in
both sexes as shown below:

Total Food Consumption {g/rat) Food Conversion Ratio

Group Male Female Male Female
1 768 ~ 556 22.1 13.3
2 752 576 _ 21.1 13.7
3 848 560 22.6 13.4
4 744 600 19.5% 15.3
5 780 568 , 22.4 13.2
6 812 544 22.9 12.0
7 744 612 ‘ 20.0 11.06

A variety of hematology and clinical chemistry parameters
were found to be statistically significantly different between ,
triclopyr treated and control groups for both sexes. As shown in
Table 1, however, there is no consistency in these changes and no
dose-response relationship was observed with any of the parameters.

From the hematology parameters RBC counts in females of the
high~-dose group (EGBE, group 7) were statistically significantly
decreasad compared to controls while the MCV in males and females
of the same group were increased. Clinical chemistry parameters
that appeared to be affected by triclopyr treatment included BUN
in males of the high-dose groups (groups 4 and 7), potassium in
males of group 7, SGPT activity in females of group 7, and =GT in
males of groups 5, 6, and 7.

Gross pathology results did not reveal major differences
between triclopyr-treated and control animals. The most predomi-~
nant macroscopic lesion reported in most groups was dilated
pelvis in the kidneys. As can be seen below, however, this lesion
does not appear to be treatment related as no dose dependence was
evident:

Dilated Pelvis

Group Male Female
1 1/5 2/5
2 0/5 4/5
3 2/5 1/5
4 1/5 2/5
5 0/5 2/5
6 1/5 1/5
7 1/5 2/5




Effect of Triclopyr (DOWCO 233 Acid and DOWCO 233‘EGBE)

TABLE 1

on Hematology and Clinical Chemistry Parameters

__Dose (Mg/kg/day)

Acid EGBE
o 30 100 300 30 100 300
Parameter Sex|Group 1 Group 2 Group 3 Group 4 Group S Group 6 Group 7
Hematol
Hemoglobin (g%) M |14.9+0.8 16.2+0,9*| 16.4+1.2*
F |15.0%¥0.9]16.4+0.6* :
MCV' (um3) M |66 ¥1.1 68+0.7* |68+2.2* 69 + 2,9%%
P |61 1.1 ‘ 64 ¥ 2.8%
MCHC (g3¥) M |35.2+1.7]32,2+0.8* 38.5+1.0*| 37.9+3.3*
%%%’(105/u1) P | 6.5¥0.3] T 5.6 + 0.3%
Clinical Chemistries
Bun (mg%) M |12.1+1.9 14.4+0.7* 14.8+1,7%*
P |15.4%0.9 19.41/ 17.9+3.1*
sGpT (U/1) M j43 + 7.4|58 +10.1**}46+9.8 70 +6.1*%**| 31 + 5.6*%| 46 #12.2 | 64 + 7,3***
F 139 + 9.4 60 +10,7%**
SGOT (u/1) M {88 ¥ 8.1/103+11.0% 71 +11.6* ,
y=GT (u/1) M 1.9+1.6 6.2+3.3%*] 4.422.9 S.4+2.4%
Chloride (meg/1) F {89 + 3.2 : 99 + 7.9*| .
Calcium (mg‘) M 9-51’_0»1 9021’_002*
sodium (meg/l) M 1146 +1.5 143+0.5%*
potassium (meg/1) M| 4.1+40.1 4.5 + 0.4**
Total Protein (g¥) F | 6.4¥0.4 6.0+0.2* 6.0 + 0.1*
* Significantly different from coatrols, p < 0.05
#* gignificantly different from controls, p < 0.0l
*ssgignificantly different from controls, p < 0.001

1/ Only one animal
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Histopathological examinations revealed several lesions
which occurred randomly in some animals of the control and
triclopyr~trested groups. None of these lesions., however, is
conslidered to be of biclogical significance due to the lack of
statistical significance and the absence of a dose-response
reldcionship. Some of these responses (lesions), however, are
noted below for the record:

Grou —
Histopatholocigal Lesion Sex) 1 2] 3 4 5 6 7
1/5

Hydronephrosis (Kidneys) M 1/5] -] - 1/5' -] -
| R F |275] -lossf3ss) - |1/s)a2ss
pyelonephritis (Kidneys) | P |0/5] ~{1/5|0/5] - [o/5]0/s

Foci of Chronic Inflamatory| M {0/5] ~| - [1/5] - [1/5]0/5
Cell Infiltration (Liver) '

Organ weights were found to be in some cases statistically
significantly different between treated and control groups.
Table 2 shows that absolute liver weight for female animals was
statistically significantly lower than controls {n groups S and 6
while relative liver weight was lower in groups 2, 3, 5, and 6.
In males, lower relative liver welight was observed in group § and
higher in group 7 compared to controls. Absolute kidney weight
in males was statistically significantly higher than controls in
group 3 while relative kidney weight wag higher in group 4.
Statistically significantly higher relative testes weight was
observed in group 7 compared to controls.

TABLE 2

Effect of Triclopyr on Absolute and Relative Organ Weight

Dose (rroup
1 2 | 3 | s ] 5 8 | 1
A {f R 1Al R | A R A}l R | A | R A ] R | & R
| | | | P | | | | |
[4.9+0.3] ° | | I | {4.3+0,30} | I [8.4+0.5*
F801.0  [4.8+0.2]  [4.5+0.2¢ |4.ac0.2%¢) | 184301,1914,3+0,5 |8.041.3%]4,100.4|
| b | | b | b | b
b6+ 0,3]0.900.1] | [3.100,5%} I fr.0e0.10f I [3e121.a0) I
.| [ | | P | I ] ] (.
lo.se0.1] | | P ] | | ] P lasoae
1 L1 ] I | i 1 ] |
f} - Rbsalute

R- Relalive
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siscussion:

The present study has investigated the toxicity of DOWCO 233
acid and DOWCGO 23, EGBE (ester) in rats., Results obtained here
indicate that the zcid form i3 relatively more toxiec than the
aster since the HDT acid of the {300 mg/kg/day} resulted in 80
yercent (4/5) deaths of female animals and 20 percent (1/5) deaths
sf male animals while no mortality was recorded with the ester at
the same (300 mg/kg/day) HDT. Thus, based on these findings
slone, this reviewar believes that the acid is more toxic than
the ester as opposed to the sponsor's conclusions that the toxicity
>f acid and ester are not different,

Data obtained from bodyweight measurements (mostly terminal
sody weight) shows that the HDT in males resulted in 7.5 percent
snd 7 percent lower bodyweights for the acid and ester,
respectively, compared to controls. The mid-dose tested (MOT)
100 mg/kg/day for both chemicals resulted in higher body weight
(7% and 5.6% in acid and ester, respectively) in male animals.
since the food conversion ratio was approximately the same in
all groups, it appears that loss of weight in certain groups was
jue to lower food intake, possibly due toc food palatability.

pata obtained from a variety of other meagurements did not
reveal any consistent indications as to the effect of triclopyr.
rhus, although clinical chemistry, hematology, and organ weight
{absolute and relative) measurements were in certain cases
statistically significantly different between treated and control
jroups, no dose-response relationships could be seen with any of
the effects. Furthermore, no gross lesions were seen in the
treated rats and the histopathological iesions seen in some
tissues (liver, kidney, testes) were not statistically significantly
1ifferent from controls and no correlations could be seen between
the lesions and the organ weights or the clinical chemistry and
nematology data. The aforementioned observations hold true for
both compounds tested, i.e., triclopyr acid and ester.

fonclusions:

The present study has demonstrated that DOWCO 233 acid is
nore toxic o rats than DOWCO 233 EGRE (ester) based on the
sbserved mortaiity. Thus, the NOEL for DOWCO 233 acid was
songsidered to be the MDT, f.e., 100 mg/kg/day while the LEL was
the HDT, i.e, 300 mg/kg/day (based on mortality incidence). On
the other hand, no effects were seen in rats treated with DOWCO
233 EGBE (ester) thus estab’ishing the NOEL and the LEL at higher

than 300 mg/kg/day the HDT. :




acsificationt

The present study is classified as core-supplementary mainly
1@ to tha following deficlencieg:

1. The HDT (300 mg/kg/day) for DOWCO 233 ester was not high
' encwgh to approximate the MTD.

2. HNo urinalysis was conducted.

3. No summary tables for histopathological lesions were
reported.
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Subject: Subacute (3-week) Dermal Toxicity Study with Garlon 4
in Rats (Note: Study Conducted Under OECD Guidelines)

Test Material: Garlon 4 Herbicide, Formulation Code No. M4021
(Containing Triclopyr, 480 g/L ai) ’

Accession Number: 259680

Sponsor: Dow Chemical Europe, Horgen, Switzerland

Testing Facility: Netherlands Organization for Applied Scientific
: , Research, TNO.

Project Number: B 84-0436

Testing Period: May 9 to May 30, 1984

Report Submitted To Sponsor: October 1984

Matérials and Methods

Male and female SPF rats (Cpb: WU, Wistar random), 8 to

9 weeks old and weighing 200 to 300 g for males or 150 to 200 g
for females were obtained from the Central Institute for the
Breeding of Laboratory Animals TNO (Zeist, The Netherlands).
Upon arrival, the animals were checked for health status and
housed in suspended stainless steel cages, five rats/sex/cage.
- The animals were acclimated for 7 days in a room with a tem-
perature of 23 + 1 °C, relative humidity of 40 to 70%, a 12~
hour light/dark cycle, and 8 to 10 air changes per hour. All
animals received a standard diet (name not specified), and
water ad libitum. v

One day prior to the initiation of the study. the animals
(20 males and 20 females) were divided into four groups/sex
(based on body weight), and housed individually in stainless
steel cages. Cages for each group were colorcoded and each
animal was identified by a six-digit number and an earmark.
An area of approximately 30 cm? in the shoulder region of
each animal was shaved using electric clippers. ( Application
to the shoulder area was made on the premise that this would
prevent the rats from ingesting the test compound orally since
the treated area remained uncovered and the rats were not
. restrained.) Shaving was repeated on weekly intervals. The test
material, Garlon 4, was used either undiluted (100%) or as 5 or-
50% (v/v) dilutions in water. A volume of 1 mL/kg body weight
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/day, representing doses of 0.05, 0.5, or 1.0 mL Garlon 4/kg
body weight was administered. The vehicle control group was
treated with 1 mL water/kg body weight/day. The four test groups
used are shown below as follows:

No. of rats/group

Test Group . Males Females
1. Vehicle Control 5 5
2. Garlon 4, 5% 5 5
3. Garlon 4, 50% 5 5
4. Garlon 4, 100% 5 5

All adilutions were prepared fresh daily. The test
article was applied to the shaved skin (approximately 10% of
the total body surface area) for 3 weeks, 5 days a week. At the
end of each daily exposure period (approximately 7 hours/day)
the treated skin was rinsed off with water and wiped dry with
cellulose tissues (note: the exposed skin was not covered during
‘the exposure period). All animals were inspected daily for
general appearance, skin reactions, and signs of toxicity. Any
skin effects were recorded for each group on days 1, 2, and 3
and for individual animals at the end of weeks 1, 2, and 3.

Body weight and food .consumption measurements were recorded
on weekly intervals.

The following hematology parameters were measured by
collecting blood samples from the tip of the tail of all rats on
day 15 for males and day 16 for females:

Red blood cells ‘ Mean corpuscular hemoglobin

Hemoglobin . concentration
Packed cell volume White blood cells
Mean corpuscular volume Differential white blood cell
Mean corpuscular hemoglobin count
Thrombocytes

On day 19, after depriving the animals of water (24 hours)
and food (16 hours), blood samples were collected from all
animals and used in glucose determination. Urine was also
collected from all animals during the last 16 hours of fasting
and the urine volume and density were determined.

For clinical chemistry measurements, blood samples were
obtained from the abdominal aortas of all animals while the
animals were under ether anesthetsia, and the following
parameters were measured:

"Albumin Glutamic~-Oxalacetic Transaminase

30
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Alkaline phosphatase Glutamic~-Pyruvic Transaminase

Total bilirubin Inorganic Phosphate
Calcium - Total Protein
Chloride Urea

Creatinine

Sodium

Potassium

After collecting the blood samples (day 21) all animals
were killed by bleeding (via cannulating the aorta) and subjected
to gross pathological examination. The weight of liver, kidneys.
adrenals, and gonads from all animals was recorded at sacrifice
and the organ weight to body weight ratios (relatlive organ weights)
were calculated. Samples from treated and untreated skin, liver,
and kidneys from all animals and adrenals from male animals were
preserved in a neutral aqueous phosphate buffered 4% solution of
formaldehyde. Histopathological examination was carried out
only on tissue: dissected from animals (male and female) of the
control group and the group treated with 100% Garlon 4. The
tissues listed above were embedded in paraffin wax, sectioned at
5/um, stained with hematoxylin-eosin, and examined microscopically.

Statistical Analysis

Data on body weights, red blood cells, thrombocytes, clinical
chemistry, and organ weights were evaluated by one-way analysis
of (co-) variance followed by Dunnett's multiple comparison test.
Food intake and food efficiency figures were evaluated by analysis
of variance followed by the L.S.D. test. Total and differential
white blood cell counts were analyzed by the Mann-Whitney U-test.

Regults

No mortality was reported throughout this study in the
control or Garlon 4 treated groups. A variety of dermal effects
ware observed in most of the animals treated with 50 or 100%
Garlon 4 and are presented in table 1. No erythema, edema,
scaliness, or incrustation were observed with the control group
at the end of weeks 1, 2, or 3 or with the low dose group (5%
Garlon 4) at the end of weeks 1 or 2., Slight erythema was observed
in all five male rats on the low dose at the end of week 3. All
animals of the ‘mid dose group (Garlon 4, 50%) developed slight
erythema at a}l time intervals examined (weeks 1, 2, or 3) with
the exception of the male rats that developed well-defined erythema
on day 2l. All animals of the high dose group (Garlon 4, 100%),
with the exception of females at day 7, developed well-defined
erythema throughout the study (table 1). The occurrence of edema
appeared to be minimal by day 7 in the mid dose group, but by
day 14 all male and female animals of this group developed very
slight to slight edema which persisted though day 21 With the

‘high dose group slight edema was seen throughout the study (table 1).

3 | 3t

e,

.
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Slight to moderate scaliness was observed in all animals of
the mid dose group at all time points examined, while moderate
to severe scaliness was seen in all animals of the high dose oL
group (table 1). Very slight to slight incrustation was seen in
some animals of the mid dose group mostly at day 7 of the study.
Moderate to severe incrustation was observed in animals of the
high dose group on days 7 and 14 while on day 21 all five male
rats and only one female rat had slight incrustation. Other
effects reported for the high dose group (only on day 21) included
scar tissue (4/5 males and 2/5 females) and decreased hair growth
(5/5 males and 3/5 females).

Mean body weights of male rats treated with either 5. 50,
or 100% Garlon 4 were statistically significantly lower than
the control group at study termination (day 21).  For the low
and mid dose groups statistical significance was also attained
on day 14 while in the high dose group statistical significance
was seen on days 7 and 14. In female rats with the axception
of the high dose group on day 14, means body weights were com-
parable between Garlon 4 treated groups and control. Food
consumption in male rats was statistically significantly lower
than controls in the low and high dose groups on day 7 and all
treated and control groups on day 14. No differences in food
consumption between Garlon 4-treated and control groups were
saen in female rate throughout the study.

‘The overall Food Conversion Effciency (day 21) was found
to be statistically significantly lower than controls in atl
Garlon 4 treated males and the high dose group females.
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TABLE 1

Derpal Effects of Garlon 4 in Male and Female Rats

e A, T ¢

(2
w

T L

Day 7 Day 14 Day 2%
‘Dose Sex|Erythema!EdensalScaliness|Incrustation|Erythesa]tdema|Scaliness|Incrustation}Erythema|Edera}lScaliness Incrustation
‘Level
¥/
. Control~] M | G/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
;0%
F 0 0 0 0 0 0 Q Q 0 0 0 0
+2/
%Garlon 41 M o o o 0 0 0 G 0 5 0 0 Q
; 5%
F 0 0 0 0 0 0 0 0 0 0 i) 0
: + + + ++ + + + 4+ ++ ++ + +
‘Garlon 4] ¥ 5 2 5 3 5 5 5 2 ) 5 5 2
r 50% + ++ + + +* + + + +
; 4 S o 5 3 5 S 5 0 5 S 5 0
! ++ ++ e e + ++ ++ et ++ + e +
‘Garlon 4| M 5 ) 5 5 5 5 5 5 5 5 5 5
100% ++ + e e ++ *+ ++ +Hed o ++ a4 ++
P 5 5 5 S 5 5 5 S 5 S 5 1
31/ Humber of animals with specified effectstotal number of animals examined. o
2/ + denotes severity of specified lesion (see attached legend for full explanation}. o
wm
182
o
~J




1) Degrees of erythema:
- ag erythema -
¢ wvery slight erythema *
4+ wull-defined erythems -
. o

3 lﬂgma of seslinass:
= ge scalinass -
+ slight scaliness *
++ wunoderste scaliness -
44+ ggvare scslinass
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2) Degrees of ocedemas:

20 ocadena

very slight cedeza
elight ocadema
scderste cedema

4) Degrees of iocruscacioa:

oo lacrustscion
very eslighe incrustacion
slight {ncruscation

+++ wodarste incrustation

*id povare inc.cetastion

3) Scar tissue formationm: 6) Hair growth:
« abgent . ' - not deciwased
+ galighe * slightly decreased (focal)
& discince ++ slightly decrsased

(cousidersble sres invelved)
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Mean relative organ weights in male rats were for the most
part similar between Garlon 4~treated groups and control. A
statistically significant decrease in relative liver weight was
observed with the low dose group (5% Garlon 4) but not with the
other treated groups. Thus, no bioclogical significance is attached
to this finding. In females, a statistically significant increase
in relative kidney weight was reported with the mid and high
dose groups with numerical increase seen in the low dose group.
These results suggest a dose-response relationship.

From the hematology parameters measured on day 15 in male
animals only the white blood cell counts were gtatisticslly
significantly lower in the low dose group as compared to controls
(table 2). In females (parameters measured on day 16), a statis-
tically significant decrease in red blood cell counts, hemoglobin
and packed cell valume was observed with the high dose group as
compared to controls. Differential white blood cell counts
also revealed that the percent lymphocytes in the low dose group
was statistically significantly decreased while in the high dose
group the percent monocytes ware statistically significantly in-
creased when compared to controls. A numerical, but not statis~
tically significant, increase in the percent neutrophils was also
observed in females of the low and mid dose groups.

Ciinical chemistry measurements, performed on day 21 (day
19 for glucose) revealed that various parameters were statistically
significantly different between Garlon 4-treated group and controls
as shown in table 2. The statistically significant increase in
blood glucose concentration in male rats of the low dose group
does not appear to be of any biological significance since such
increase was not seen with higher dose levels. Increase in
glutamic-oxalacetic transaminase (GOT) activity in males appeared
to be dose-related attaining statistical significance in the
high dose group. ©Dose-response relationship was also observed
in the increasa of glutamic-pyruvic transaminase (GPT) activity
in both sexes although the increase did not achieve statistical
significance (table 2). Total protein was statistlically signifi-
cantly lower than controls in the high dose group males while
albumin was statistically significantly lower in all dose groups.
Creatinine was statistically significantly lower in the mid dose
group females as compared to controls but not in the low or high
dose groups. In males, sodium and calcium levels wera atatia-
tically significantly different (higher for sodium, lower for
calcium) in all Garlon 4-treated groups as compared to controls
while chloride was statistically significantly higher in the
high dose males.

The two urinalysis parameters measured, i.e., urine
volume and density, dld not show major differences between the
Garlon d4-treated and control groups in either sex.
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TABLE 2
Effect of Garlon 4 on Hematology and
Clinical Chemistry Parameters
Bose 16 Garlon 4)

cameter sex| 0 5 50 106
mtom | _ 1/ |
[te blood cells (10E9/L) | M | 16.640.7 [13.0%40.8 | 14.7+L.1 16.640.7
1 blood cells (10E12/L) | P | 7.040.2 | 7.040.2 6.640.1 6.0%%40.1
roglobin (mmol/L) P | 8.90.2 | 8.80.2 | 8.810.1 8.0%%40.1
sked cell volume (L/L) P |0.458+0.007[0.450+0.007 ‘0.4453_0.005 0.420%*%+0.005
{nical Chaniﬁtrg . ‘ _
scose (mol/L) # | 3.2:0.1 3.7%%40.0 3.340.1 3.120.1
r (u/L) M| 57.842.7 60.9+1.8 |  €7.0+2.6] 70.9%45.0
r {(u/L) M ! 43.3+3.4 45.6+1.9 | 47.1+42.6]  49.444.6

F | 43.4+2.4 47.244.0 | 49.746.2]  Sl.4x6.1
tal protein (G/L} M | 60.240.3 $9.740.7 |  58.640.5] 57.2°%40.6
oumin 46/L) M | 33.7+0.6 | 30.3v740.6 | 28.7*%:0.7 30.0%*#0.4
eatinine (wol/L) F | 61.8+41.3 | 60.8+1.2 M.a*i:.z 60.240.9
dum (mmol/L) M 145.740.4  |148.0%%40.4 |148.4%440.5] 147.9**40.4
teium (mmol/L) M | 2.39+0.02 | 2.29%40.03[2.25%*0.02 z.ze";_b.oz
loride (mmol/L) M | 97.140.4 97.241.3 |  97.440.1| 101.5%*0.6

Statistically significantly different from control
*p ¢ 0.0%
**p ¢ Q.01
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Gross pathology performed on all animals at necropsy
did not reveal any statistically significant differences in
macroscopic lesions between Garlon 4~treated and concrol groups,
" other than the skin changes discussed earlier in this section

(see table 1).

fifstopathological examination revealed a variety of
lesions in the skin of treated animals but not in any of the
other organs examined. Table 3 (abstracted from the original
report) shows the incidence of different skin lesions in treated
and untreated groups of both sexes. The incidence of acanthosis
in both sexes was statistically significantly higher in the mid
(50% Garlon 4) and high (100% Garlon 4) dose groups aa compared
to the corresponding controls (table 3). The total incidence of
subepithelial mixed inflammatory-cell infiltration was also
statistically significantly higher in the mid (5/5) and high
(5/5) dose group males and in the mid (4/5) and high (5/S5)
doge group femaleas compared to controls (0/53). Other skin
lesions observed in treated animals that were numercially but
not statistically significantly higher than controls included:
Focal follicular mixed inflammatory-cell infiltration (slight)
(0/5, 2/5, and 1/5 in male and female controls, high dose
‘males and high dose females, respectively)s epidermal necrosis
(0/5 and 1/5 in control and high dose male group, respectively):
crusting (0/5 and 2/5 in control and high dose male group,
respectively).

Discussion

The present study has investigated the darmal toxicity
of Garlon 4 in male and female rats. Several compound-related
effects were observed moastly in animals treated either with 50
or L00% Garlon 4. Garlon 4 causes slight skin irritation to
male rats: at the 5% dose level, slight to moderate skin irritation
to both smexes of rats at the 50% dose lesvel, and severe skin
jrritation in both sexes at the 100% dose level. It appears that
skin irritation increases with dose and number of applications
and the male rats appear to be slightly more sueceptible than
female rats.

Body weight gains on day 21 werae statistically significantly
lower in male rats in all Garlon d4~-treated groups as compared to
controls. At.the same time food consumption by the same Garlon 4=
treated males as statistically significantly lower than controls.
The overall food conversion efficiency of these animals was also
statistically significantly lower than controls. Thase results
suggest that for male rats, Garlon 4, probably because of its
irritant effect on the ekin, decreases the animal's food intake.
The lower food conversion efficiency reported for these animals
cannot be explained with the available data (i.e., none of the
clinical signs reported can account for this finding). 37

9
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Ed

Hematological changes that could be sttributed to Garlon 4
application were observed only in the high dose group females
as a statistically significant decrease in red blood cell counts,
hemoglobin, and packed cell voluma. These results might suggest
gome interfarence of Garlon 4 with the hemopoletic system.

Regarding clinical chemistry parsmeters it appears that in
male rats a weak dose~response relationship wes seen in the
increase of GOT and GPT activities in plasma. However, the
blological significance of this trend cannot be established since
no histopathological changes {lesions) were seen in the lLivers of
the treated animals. 1t is possible that these changes {increased
GOT and GPT activities) may be associated with the nutritional
status of the animals (depressed food intake, low convarsion
efficiency}s The decrease in albumin (in male rats) and hence
in total protein (weak dose-response) may also be assoclated
with the nutritional status of the animaels since no histopatho~-
logical changes were seen in the liver or kidneys which could
explain this decrease. Statistically significant incyrease in
gaodium and decreass in calcium in all male treated groups were
attributed by the authors to the low food intake and low food
efficlency by these animals rather than any direct effect of
Garlon 4 on these parameters. The statistically significant
increase Lin chloride in male aaimals of the high dose group can~
not be explained by the nutritional status of the animals and
ite blologlcal significance is unknown.

A dose~-response relationship was observed in the increass
of relative kidney weight in female animals. However, the
toxicological significance of this finding cannot be established
since whias change was not asasociated with any treatmente-related
histopathological lesions. Furthermore, the two urine parameters
measured (volume and denaity) werae not different between the
Gaclon 4-treated group and contr&lis. .

The histopathological leaions (acanthosla and subepithelial
mixed inflammatory-cell infiltration) ceen in the skin of male
and female animala of the mlid and high dose groups are considered
to be the direct effect of Garlon 4 treatment. The high incldence
af acanthosis (100% or mals and female animals), which is the
result of proliferative changes of the treated skin, suggeste
that Garlon 4 ls a strong topical skin frricant. "
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Conclusions

he results of the present study indicate that Carlon 4,
when applied on the skin for 21 consecutive days, results in
a variety of effects in male and female rats. In male rats,
the WOEL is consideved to be lower than 5% the lowest dose
tested baged on its adverse effact on body welght and skin
jeritation. In female rats thp NOEL is conslidered to be the
%% dose level and the LEL the 50% dose level based on ekin
frritation and histopathological changes (acanthosig).

Clagssification

The present study is clasuittad'aa Core~-Minimum (inerts

used in the formulation and/or impuritles were not supplied to
the Agancy).
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Project: Subacute {3-Week) Psrcutanaeocus Abaorptiod Seudy
with Garlon 4E in Albino Rabbits. Part 1I: Repeated
Treatme 1t with 2.1 mL 50 percent Aqueocus Garlon

Zﬁékg Body Weight. (Note: sStudy probably conducted
under OECUL Guidelines.) T

- peast Material: Garlon 4E (4021) Herbicide Containing 480 g
Triclopyr/L: Lot No. MMO 414021. ‘

Accession Not 259680

Sponsors Dow Chemical Company Led., Norfolk, U.K.

Testing Facility: Netherlands Organization for Applied
Scliantific Reqqarch. TNO.

Report Numbers V81.511/212063 Project No. 381/2063

Testing Period: Eeptember 1981

Report Submitted to Sponsor: Decembaer 1381

Materials and Methods:

Two young adult female New Zealand White albino rabblits
weighing 2,91 and 2.95 kg, respectively, were used for the
study (age and source of animals was not reported}. The
animals were kept in individual cages in & room with a
temperature of 1842 °C and had free access to standard
laboratory rabbit diet (name of diet not specified) and tap
water. The day prior to the initiation of treatment
approximately L0 percent of the body surface of each animal
(back and flanks) was shaved uaing electric clippera. On
days 1, 7, 14, and 21 the animals were weighed, put in
reatralning boxes and their bladders emptied using a catheter.
Garlon 4E (a clear browa liquid) was diluted (l:l) with water
and applied to the uncu.sred shaved skin at a volume of 2.1
mL/kg body weight. The animals wers kapt in restraining
boxes for 24 hours without food or water and at various
intervals thelr bladders wers enmptled using a catheter. The
urine samples were stored in a freeger until analyzed for
triclopyr content using the EC-GLC procedure. The recovery
of added triclopyr was determined to be greater than 93
percent.

Oon days 2 to 4, e 11, and 15 to 18 the animals were
treated with diluted Garlon 4E in their individual cages and
had free access to food and water. To prevent animals from
licking the chemical from the treated skin all animals wore
neck collara during exposure. Garlon 4E wag applied to the
skin on a daily basia, 5 days a week for J weeks at a dose
equivalent to 500 mg triclopyr/kg body welght.
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During the study the animals were observed for clinical
signs of toxicity and mortality. At the end of the study the
‘rabbits were killed under Euthesate anesthesia by exsanguination. .
Samples of the treated skin were collected and fixed in a 4
percent neutral phosphate-buffered formaldehyd? solution for
histological examination.

Resultst

- The present study has investigated the dermal absorption
of Garlon 4E in rabbits after repeated exposure for 21 days at
a dose equivalent to 500 mg triclopyr/kg body weight/day.
According to the authors, at the early stages of exposure the
animals developed moderate erythema and slight edema of the
treated skin. After 1 week of treatment and throughout the
rest of the study both animals showed stiff and necrotic
-skin. Body weight remained unchanged in the course of the
" gtudy (Table l). Gross pathological examihation of the
treated skin revealed scaliness and necrosls (Table 2).
Microscoplic examination of the skin revealed saveral treatment~
related changes in both animals conslisting mainly of slight
focal or diffuse acanthosis and moderate focal or diffuse
hyperkeratosis (Table 2). These changes were characterized
by epithelial hyperplasia and inflammatory response.

The amount of Garlon 4E absorbed from the skin (as
determined by the amount of triclopyr excreted in the urine}
was estimated at four time points (day 1, 7, 14, and 21) during
this study. As shown in Table 1, the excretion of triclopyr
into the urine, as percent of the total dose applled varies
with the animal and the number of exposures. On day l, 6.7
percent of the dose is excreted is the urine and on day 7,

13.9 percent. )

The higher sxcretion after repeated exposure (day 1)
‘might be due to increased absorption resulting from skin
injury. On day 14, 9.9 percent of the dose was excreted in
the urine while on day 21, only 3.7 percent waas excroted. The
low excretion reported for day 21 might be the result of
decreased absorption due to extensmive necrosia of the trsated
skin (thus forming a barrier for Garlon 4B absorption).

The average excretion of triclopyr in the urine as
percent of the total dose applied to the skin wag 8.9% percent.
This figure is comparvable to the figure (8.9%) obtalned
from a similar study (Report No. V81.510) where Garlon 4D
{50% dilution) was applied to the skin of female rabbits for
1 weeks at volumes of 0.% to 1.0 mL/kg/day (equivalent to a
dose of 125 or 250 mg tricleopyr/kg body weight/day, respectively.



Conclusions:

Under the conditions of the present study, dermal

application of 50 pearcent aquecus dilution of Garlon 48 at

2.1 mL/kg/day (equivalent to 500 mg/kg/day} to fenale albino
rabbits, results in approximately 8.3 percent excration of
triclopyr in the urine within 24 hours. Repeatad dermal
exposure appears to have an effect on triclopyr excretion in
the urine (and hence absorption from the skin) depending
'goﬂsibly on the state of the exposed skin. Exposure to Garlon

£ also results in variocus skin effects including erythema,
edema, scallness, necrosis, and epithelial hyperplasia. ,

' Clagsifications

The present study is classified as Ccra~8ugglamennarz'
because of the following deffliclencies:

l.. Only two animals were used.

2. The authors d¢id not estimate the total recovery of

: Garlon 4E by taking into account quantities of
triclopyr retalnsed in the tissues, excrated in teces,
or remaining on the application site.

3. The stabitlity of Garlon 4€ in water at room tempsrature
tor up to 24 hours was not repotted.

4. No control animale were used.

§, No information was reported on possible triclopyr
metabalites present in urine.

The above deficiencies were also seen in a similar study
(CIVO Report VB1.510) where female rabblts wera oxpased (for
3 weeks) to 50 percent Garlon 4€ at dode levels ot 125 or 250
mg/kg/day (or a volume of 0.5 or L.0 mL/kg/day).

[EPERORRRET Ny e R it S A o B i i <




LE 1. URIBASY EXCRETION OF TRICIGPTR Y TWO FIMALE RASBITS APTER REFRATED DERMAL APFLICATION OF
CARLON 4, 1:) DILUTED WIVH MATER _ :
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- radhiz  Body weighs doerge triclepyr equiva~ emcunt of griclor amouat i{a per

g ‘B kg al/bg body w8, lerss applied pyv azcveled ceats of dcee epplied
. . og ey z
day |
192 2.91 1 B 1484 ) n.e 4.9
3 1.95 : 2.3 408 124.6 8.4
w :
day 7
302 2.8 2.4 1 136.7 0.7
103 .68 2.1 . 1512 172.2 1s.0 . o
dsy 14
102 .84 2.1 VY- N _ 140.7 ; 9.8
303 3.83 2.1 1536 | 154.0 © 10.0
L
doy 11 . )
302 .83 2.1 1uis 45.0 3.5

03 - 2.8% 2.1 1440 _ 5.5 3.9




TABLE 2. TREATMENT-RZLATED PATEOLUCY; INDIVIDUAL DATA

PART OF THE DERMIS

Dess (ml/kg) 2.4
Animal sumbes g o
b
Suin: NECRO81Z f x
BCALY 4
1) SLIGHT FOCAL OR DIFIUSE
ACARTISTS £ x
2y MOOERATE FOCAL Ql DIrTUsE
 HYPIANERATOSTS £ X
3) INCRZASED NUMBER OF
POLYMORPH-NUCLEAR IHFLA~
HATORY CELLE IN THE UPPER
x -
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Subjects Hubacute (I-Weak} Percutanecus Absarption Study
with Garlon 4F in Albino Rabblits. PRart I: Rapeataed
Treatment with 0.5 und 1.0 mlL, of 50 Percant Aquaous
Garlon 4E/kg Body Welght. (Hote: Study probably
conducted wundaer OEGU Guldalines.)

Test Material: Garlon 4% (480 ¢ triclopye/L).

hecasgslion Humbere 259680

gponsors Dow Chemlcal Company Ltd., Nocfalk, U.K.

Testing Facility: Wethaclands Grganization for Applled
Botentific Research, Tuu,

Report Numbers Vbl.510/3..063 Project No. 41,2063
" Testig Pericds SBeptember 1981

fleport S'bmitted to Sponsar: November '981

Mataris .« and Methods:

Your female New Zealand White albino rabblis welgbling ;
2.7, 2.9, 1.2, and 2.9, regpectively. were used for this study
{age and source of acimals ws ¢ “not repc.tui}s The animals
were kKept in individual caqges in # soom with a temperaturs of
183 "C and offered gtandard lav catory dlee (name of dlet
not specified) ana eator ad libieum. The day befors the
inttistion of treatnent approximataly 10 percent of the body
surfaces of each antaal {back) was shaved using electric
clippers. On days L, 7, 14, and 241 all animala were welghad,
placed in cestratning borea, and thelr hladders emptled uaing
s catheter. The animalas wera then divided foto two groups,
tws animale/group and thelr uncaverad shaved skin was exposad
te elther 0.” mL of 50 percent solution of Garion 4E/kg body
welght (group I) or 1 mL of 30 peavcent salution of Garlon
4/kg body weight (group II). The animals were kept in
geatraining boxes for 24 hours without food or water and at
various intervals during nhis paeriod their bladders ware
emptied using a catheter. The urine samples collectad from
Wach animal were analymed later for triclopyr content using
the EC-GLC procedura. Triclopyr recovery (splked samplaew)
waa Jdetermined to be greater than 93 percunt.

All animale waere raturned to thelr ladividual cages
where they werm truated with the corresponding volume ot %0
percent Garlon 4K on dayw 2 to 4, 8 to L1, and 1% to 18.
During theesa days all animals wore a neck collar to pravent




them from licking the test material from the treated skin,
The animals were treated dally, 5 days a week for 3} weehs
with Garlon 4E at deses corgesponding to 129 (group I) ar 330
mg (group LI) triclopyr/kg body weight. :

Throughout the atudy, all animals were observed for
mortality, toxicity, and local skin reactions. At termination
of the study the animals were killed under Euthesate snesthesia
by exsanguination., Samples of the treated shin waere collected
and fixed in a 4 percent neutral phosphate~buffered formaldehyde
solution faor histologlcal examination.

 Results:

The present study has investigated the dermal abaception
of Garlon 4E in rabblts after repsated applications for 21
dasm at two dome levela. The authors reported that & variety
of elinical signs of Garloan 48 toxicity were seen in all
treatsd animals. After the initial exposure period, animals
af both groups showed slight to moderate erythema and slight
edema. At later esposure periocds and by day 21, surviving
rabbits showed the following dermal effects:

Geoup T (0.9 mL of 50% CGarlon 4E€/kg/day) =
fealiness and mllghtﬂnaeroatn‘ ,

Group 1T (1.0 mlL of 5Q% Garlon 4E/kg/day) ~
Bealiness, slight to distinet necroals and
gsome decreased halr growth. : .

Hotet: One rabbit from group I was killed on day ¢ of the
study after exhibiting declining health, probably due to
poewsania, according to the suthors.

The amount of Carlon 4F abrorbed from the akin aa

_ determined by the amount of triclopyr excreted in urine was

agtimated at four time points (day 1, 7, 14, and 31) during the
gstudy for both deose groupa. OData presented in Table 1
(abatracted from the original rveport) show that within 24
hours after expusure (day L)} 10 percent of the tatal dose
applied ia excreted in the urine of group [ rabbits and 7.9
percent excretaed in the urine of group II vabbits. Ag fater
time points (day 7, 14, and 21) the percent triclopyr oxcreted
in the urine was consistently lower in group 1l tanly 1 animal)
and conalstently slightly highear in group II rabbitas. The
averall (average of the & time points) triclopyr excretlion in
uring was approximately 8 percent and 9 percent of the rotal
duee for group 1 and group II animals, respectively. Thoge
results Buggest that toe group Il animals,. trepeated dermal
exposure Joes not have a significant effect on the amount ot
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triciopyr absorbed and excreted in the urine. FPFor group I
antmals, although pepeated @RpORUEe appesrs tg lower
slgnificantly the amount excreted ia ths urine (day 7 and l4),
these rosults are based on data derived from a éingie animal
and thus their significance ig not known.

As with earlise dermal abeorption studies with triclopyr
(Raport Ho. V61,323 Repoce No. VHl.422) the authors equate
the percent triclopye axcreted in the urine to the percant of
thy €ntal dose abaarbed through the skin, This reviewsr does
not. agree with this assumption aince the authors have not
praven this equallty (almoc see comments in afocenmant ioned
earlier dermal absorption studies).

Baged an data pressnted here, the authoes conclude that
deemal absorpetion of Carlon 48 (2~ﬁuema{aehv1 eataer of
triclopyr) is approsimately sevenfold highee than that of an
- aquegus suspensaion of triclopyr. Although there might be
same validity in ehis conclusion (when based strictly on the
percent total dose excreted in urine) the authory have yet to
. explain bBow, in the earlier studies (Heport Ne. VB1.322 and

val1.422), they were able to apply over 10 mbL of triclopyr
- guspension on 4 small area of the skin without major losdes
(punaffi. It is the opinion 0f this reviewer that moat of
the 3000 mg teiclupye applied to tha akin (a3 30 ml suspension)
never came in full cuntact with the skia ard thus had no
chance ta be sbsocbed. Thua, the problem of applying
significantly diffaerent volumes to the skin batween this and
the previous studies (differsnt protocols) and the failure of
the authors to account for the total recnvery of the applied
doae (in all studien) make thelie conclusions queationabile.

Gross pathology examination (Table 2} did not revesl any
treatmentw=related changes othaer then akin trritation described
above. Histopathological examinatian of the treatod aiin ’
tevealad a varlety of treatmanterslated chenges in both doase

roups a8 meen in Taple I. Thess changes includedi acanthosls
?ulighu in low dose, moderate in high dase qroup)! hyperkeratonis
{glight {n low doae, modorate in ht%h done grouplr pacakeratosis
(slight {n high dose groupl): edema in the dermis (Aalight in
both dose groupa)i and crusts (lo high dose groupl. Notet
These changes sewen on the treated skin (macroscople and
miceoscoptic) cannot be evaluated fully alnes na vehicle
control valueg have been supplled by the authord.

Congluaianat : o
Data presented in this study (ndlcate that:

L. The percent of the total dode absorbed from the skin
. and excreted in the urine as triclopyy was appronle .
mately the same between the two done groups and 43

aﬁgauntcd for & ta 9 percent of the applled dose,

3
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2. Repeatad dermal exposure ta Garlon 4L (either Low or
nigh dose Level) did nat change Ghe darmal abgorptlon.

3. Repsated dermal exposure to Garlon 4E results LA
glight to moderats erythemd and sl lyht edema, 848
wall as epidermal degeneration and epithellal
hypesplasia.

The present study ie clasalfied as Cf
(tor deticiencien discussad atove).
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TABLL 1. HISYOPATROLOGY; DNDIVIDUAL DATA')

Pose (@1/%g} G.% t.0
kalosl susber end sem g 8 2] §
‘ | ¢ ¢ ¢ ¢

BEilled during the emperimsng
[ 3 M? . &
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fubjects Beudy on the Percutanscun Absarpticn of Triclopyr
by the Rabblit. Fart Ls Eingle Treatmant of Abesded
Ehin. (toesr Btudy protably conducted undar GRCDT
Guidslinas.) :

Tane Materialt ?rialmgyr; 39% al (3,5, G-trichlova~d~
pyridylonyncenie acid).

Agceesion Numbere 299680
gponsorr Bow Chamical Company fede, Horfolk, W.K.

Tosting Yacilitye WMetheriands trganisation for kpplied
felentific Redsacuh, THU.

Repors Humbers VOL. 33 Projeat No. BEL/YTIS
Testing Periode Nos spealfied (possibly April L9GLY
‘ Auguet 1981

Materinle and Mathods

. Pwg female New Zaaland White alising rabibiys, welghing
4.8 and 3.0 kg wers used Ln this study (the age sod sourcs af
snimale wers not specified). Prior to the falulation af tha
geudy the animole wers affefed standard Labogatory dles {came
not specified) and water ad iibltum. The day befocs tiie
stary of the asapariment, approgimately 20 psrvoent of the body
gsurface wasg aitaved with eslectvid alippacs {trunk acea} and
juet prior to the application of the ghemical the shaved skin
wan abraded using 8 sterils Lnjection newdls and thea wrapped
with polysthylena foil. The animals were uhen placed in
pedtrailoing boxes and thelr bladdecon emptiad using a catheter.
Cmplelopyr. & greye-whlite crystalline powdey, 30% purs (AGR
134811) was dlasolved in deminecslized water Lo glve & 40
purcent (w/v) suspensicn.

The guspenalon was then injectad ehrough the pelyechylone
_gnea Live ahsved abeadeil_akbi. A toval af &8 o€ §§ m% ok

ta a nr?&&ggyv done 6f 3 ¢/Ng body welght (and a valums of 10
ml/%y body weight). Afver application, the anlmsls were Rept
i the eeateaining boxss for 34 houre without any faad g
watar. AL various inteceals, urine =ag removed from the
Bladders walng a cathetsr and analysed foc telalopyr coubent
“uslng RO=GLC technique. ‘'Prlelepyr ruguvery {feom spiked
sanples) was reported to Be yreater then B1 peraent.

wecent suspansian was used for each anlmal correspondiag
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Raguless

The pressnt study has lnvestigatsd the dermal abeaesptlon
af triclopye in Fabbits when applied to the abradm! akin at a
level of 2 g/kg body welghe. The data predanted lece {Tabila
1y iadicate that, bassd on the amount of triclepyr anerenad
in the urine, the rate nf darmal absorptlon is very slow
thegughout the 2d-~hour peciod resulting in & tatal exgretion
i thae urine of appeosimately L.l percent af the applled dona.
Tha authors are quing on the assumptian that aves 30 pareent
«ff the amount absorbed Lg exgretad Ln the urine within
34 hourB. This L5 basad on an eariler study (Report vitL, 313)
whesa oveg 30 percent aof teiclapyv injected intravenous ly
Lrte cablilts was escretad L the urine within 24 hours.
fawsve e, without additional data (content wf weiclopyre bn
tigsues, escretion in feces, quantlties remalning on the
skin-nlte of appllieations, ete.}) the canclustons deawn by
ghe authors are not totally accepuable.

Conclusionge

Undar the conditions of thie study the dermal absorpiion
af triclopyy in femals rabbita throwgh the atiendad akin
appears to ba very low aacouting only fae less than 1.9

greagnt af the total doss appllisd bHessd Gn triclopyr exuretion
8 the urine within 24 houts possapplioation.

CClaselfloatione

. The presest study (s classifled as Care=Gupplonsncary
foar the following deficlienciaess

i Only two female and oG male anlnals weve wned .

2. ‘the authors did nut asplaia how they were abile to
: apply 28 ca 39 nml of triclopyy suspension onto the
shaved ekin withous tosing mont of Lt as eunatfl.

3. The authars (did net estimate the tatal amount al
seigl ¢ absocned {as peveant of the daose) slnee
thoy dld not assay (or criclopyy angretel (o feves
or retained in tlssuss and they did not ageount toe
teiclopye remalning on the application ulte.

4. ‘The stability of teiclopye tn deminecallaed watef at
foom temperature fue up to 14 hours was nay rapurted.
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Wt~am§mmmwmmﬂmmmnnmm
SINGLE DERNAL APPLICATION O THE ABGADRG XN,

pavi wd wlove of swung of ampuns La ratn of urinaey
&' hageavised uvialopyy enave~ pev sent of wgretion of
wrise gt pew edainisgerad unnhagaed

tlme Logerval dace (I g/ug) trislenye

rabiie as. 200 (bedy weighe: .83 hg)

=6 27wl 0.5 ng a.01 ¢ 0ud wg/h
et aar ¢ g ¢ 0 we/n
38 Jewl 19.4 og 634 ¢ 3.4 eg/h
Uele TS wl . 65,9 wg a.61 % &3 wg/h
2T H . 3wk 0.3 wg 4.0t 2 0.3 wg/h
tatsk S i,‘m -
Gl b 36wl 06,2 sg Lir g
rabeis nae 209 (bady weight: 3.9% kgl
G & 8 8L wl 4.3 oy @14 2 ted wg/n
o § i & s el ug Goit 2 3.3 eg/h
613 n 17wt 12,8 ag 031 & 3.8 ma/h
Linlé & 87 wt 4.3 wg (W] 1.2 wgin
5T n % mi &8 wg .08 § bed wmap/n
Casal " : .«
G4 337wl . 631 sg 107 8
u afuey @ Baure ne grloe conld be ebeained Crow vebbil no. 100, seort-d-

£




Subdeet: Study on the Pesiutaneous Apaarption of Triclepyr
by the Habbit. Part [f¢ Blngle Treatment of Intack
Bhin. (Hote: Btudy probably counducted undee UECH
Guldelinea.) ‘

Tegt Materialy Triclopye, 99¢ al (3,5,8~trichlecomde
pyseidylosyacatlie acid).

hecegsion Humbers 596460

ponsore Dow Chamical Company Led., Noefolk, U.K.

Teating Factlity:e Hetherlands Organisation €or Applied
‘ Botantific Heasarah, TNO.

feport Wumbegr VOL.423/712063 ( Prujeat No. 581/2062 )

Tegting Feriods Noy speclfied (possibly Apeil L9681}

flaport fubmitted to Sponscre Hovember 1961

Hathods and Matecialas

Two female Huw Zealand White albine rabbits, weighing
2,6 and 1.2 kg wers used in thie study [age and wource of
animals were not apecified). #efoee the inftiation of the
study the animals had free access to standard laboratory diet
{name af diet not apechfied) and tap water. The day betore
treatment approsinately 40 percent of the body surface wan
ahaved with elascerio clippera {(teunk areal and {on day of
teaatment} the shaved area was wrapped in polyethylens fall.
The animale were then held Lo ceastrarning bDoxeg and thele
Bladiders wars enptliad uslng & eathester. Trialopyr. 998 pure
(AGR 1314832}, was diasnolved in deminevalized watae ko glve a
20 pergent (w/v) suspension. Then 26 or 13 ml of the 20
parcant suspension (cerresponding to 3 g wriclopye/ky body
waight and a valume of 10 aL/kg body welgqht) were injected
through the polyethylene foll onto the ahaved skis and the
animals were kept Ln the resteaining bBotes foe 34 houve (after
application) without tuad of water, At various intervala
{during the 24=hour cbearvatlion period) the bladders weve
emptied ysing & cathster and the urine cullected wag later
analysed for triclopyr <untent using the BEC-GLE procedure.
Teiclupyr revevery (from spiked samples) was reported to be
greatar than %1 parcent.

Heaultet

The present study has lovestigatesd the dermal abacrption
af triclopyr in eabbita when applied to the intact ankin at a )
teval ot I g/Rg body weight. Data shown on Table I (abestracted

(513
[
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from the oclginal report) indicate that apprusimately bed
percent of the total dodse applied €o the skin L8 encretad Ln
the urine within 24 heours attar applicsetion, The rats of
excretinn LE slow chrsughout the dé<hour period amd ia
obviously Limited By the afount af getelupyr abencted Chiaugh
th Lntact skin, Aas wasd the casa with a4 previous study on
tha percutandous absarptlon of celelopyr in rabbhlts by the
ghraded akin (Repart Vil.122), the authors gongluded that
abuorpeilos of triclopyr theough the Lntach ekin ia very Low,
Howavar, Lo DOCR stulied Ghe authots bessd their conclualaa
on Lhe asaumption that almoast all triclopyr absorbed therough
Eha BKLD L8 exorwtad 4 LARG ufine a® parent compound wititin
i4 tours {(gee algs DER on “urtnaﬂr excretion of Lntravenoul
tn)jectwd Erliclopyt By the cabois,” Repore Ha, Vet ded). Thig
revlewar believes that the authors havs nat shown ganclusively
that (L} Gvar 9% pervent of the triclopyr dose injectsd
intravensusly Lo cadtlis ie axgreted in aurine (seo comment
ty currespdling DERG Heport Ho, YaLl. 342}, ang (&) only losa
than L.% parcent of the applisd dess Lla absarbed through the
araded (Regort Hr, VEl, 12d) or intact (present study) sein
cin rabisltas (#inge the amounts esateted in feces, retaeined In
Elgauas , or remaining on the application site wete nal fuaguradl o

Gogeluslanas

tader the conditions employed IR gandusting this atudy
the abeorption of triglopyr through the Latasy ain of female
vabbits, based on triclopyr excretion in the urine, is very
é@w and ceprasents less than L.9 percent of the total opplied
GBHE . S

The present ﬁﬁudr is classitied an Corv-Bupplementagy
dus matnaly to the following deaticlencies:

1. Onaly two femala aalmals and no male danimals wats TELT N

3., The authors did not explain how they wers avias (and
how long Lt took) ta apply up to 13 wmb (LU il W
body welght) ol ueiclopyr suapensian on the atiaved
akin ::hheu% losinyg most of L6 n bhe proveas (as
punattl.

3. The authors did nce estimate the total amount of
triclopyr absosbed {asg putdant of the tatal dose)
ginge they did noug assay Eat quantities of vetelapyre
axcetated in feven, retained in Ligsusd, oF renalning
gn the appllicatinn glte.
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The scabilicy of ertclopyr in demineralliged water a4t
cocs Gempufabubyd £Of up GG 44 Nours, wad A6 pepartad .

Ho msntina wag made by the authars i any of the
threw aforementionad studles (Rspact Ho. Ydl.dldg
Bagaet Ko. VEL.Jd21 predent atwly, Heport Ho. YHi.434)
a8 o the metabolism of Griclopyr by tehale falpige.
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YABLE L » URLNAGY KXCAETION OF TAICLOPYR 8% THO FEMALE RASAITS AFTER ONE
SUIGLE DERIAL AFPLICATION ™% THE INTACT SKIN. |

G=16 b

b s T ST

partad valune of e ol saount L4 rats of Getnary
cachadarined trialspye aseve~  par et of sxavasion o
uriae twd per sdntais” eved washang s
ulne Lnsereal dase {3 g/hg)  sviclopye
rabbic na. 306 (Body welgnsi 2.6 Wg)
G & i1 i 6.6 mg 128 L.6 oy/h
b § i 36 ni 16,2 ag 8.3t § 40 wg/h
i3 30 wi 19.0 =g 0.3 £ 1.8 wg/h
Lirf& b %% wl &3.9 =y g.78 § 3.7 mafl
et? 4 § al L1 ey G. 06 % 8.7 wy/h
gotal ,
=16 b 118 i 831 o 1.48 §
vabbiy na. 343 (body veighet 3.3 kgl _
O & & L T 3.1 ey 6.6% % 0.8 wy/h
o § 4 18 ot 3.7 ng 6,81 % 1.4 wg/h
#eld & il 13.8 vy 0.2 8 3.8 ewih
Linis b o8 wi 315.8 oy 0.36 § 2.1 wgsh
il b & ol fb wy 0.04 £ 0.8 wg/h
177 1 :
1 2% 18 5.8 mg 6.7 %

59
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Subjeces Evaluatian of Teiclopye (n the House Honeg Rageaw
Miceonus leus Test

Tagt Maeeriale Triclepyr {1,9,.6=kpichince=d-pyridylosyraetic
_— b BT a1 (tog b AGAST04359)

an_Humbeps 073873
pondors  Uow Chemicals WeBeAor Midland, Miahigan

Bow Chemical U.H.A. . Laks Jachsan Resssrch
Canter, Froepoet, Texas

Beydy pumbser THTR=04400%9~(28)
fmgambey lU44

gpnoror:  Hay 1964

Bauspisln and Wethodus

Hale and Female CD=1 (1CH) BR mice (puerchesed Crom Chavles
fiysy, Wilmingtan, WA} sppeoasimately 8 woalls cld, wace uaed in
ehils study. Upon ascival all antmels ware examined foe thele
health statud and ¥ept individually in wicw-bottom cages with
unigque fdentitication numbses. The mige wads acolimated Lo
2 weak® tn a comm whare temperature wea malntalned at 74 &

6 sy, palative humldity betwsen 40 tu 60 percent, 12 ale changed
pee houe, amt & ldwhoue Light eyole. ALl anlmals waree offeced
Puring Cactified Hodunt Chow #5002 and water ad Libitum.

" The mice wers welghed and raandomly divided i{nte & gvoupe
s 10 animalassyeoup/uar and adninistered aenixg iby 3nvaqm) & gingle
dase 6f withee goen all {aegative eoncrol)l a€ 0.2 ml/10 g body welght
o beiulopye (disaalved Ln voen sil) a4 &8, W, av 480 myskg
&ﬁaY waight tn & total volume af 0.3 sl aliquat/I0 ¢ mounsa.
A CLEuh gruup (flve males and flve fomalas) of mive won :
sdminietecved orally evelophosphamide at 120 ma/kg in & vl ume
GE 0% mi/ M0 g bBody weight and served as poritive conteol.
The highedoss leval of triclopyr used (a the study (340 wglhg)
gepronsntad 00 percent of the Lbgg (Ligy * 271 myskg Coe
mide) ot triglopye in aigs. The selected doss leve) 14
gyclophosphantide, 130 mg/ige was Dansd saeocding to Ehe BpcRdol
an saritar studies (wnpublinhed data) careisd aut (i the same
laburatery which showed that thir dose (nduced the Eacmation
6f micronualei. Triclopye solutlons (in coen oil) and eyalos
pheagharide wolutions (in distilled vatee)l wers ured withis
2 hours after perepacation. Teiclopyr end vyelophusphamide
eoncunteat (ong wavs veelifled by high=peeesute liguid cheamates
graphy (HPLC) &t the spoensor's Laburatory,s
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Anlmals wera saceificed (by geevical dislocatien) at Sws
tlas [ntecvals &8 fallowa:

~ At 24 houres poetadministration: £lve mals and Eive
 fumale animals from the nwgative gonteel group (vehlels
gantigall  teielopyvotreated geoups and pusielve canbesit
geoups ' .

= Ap 4% houel pontadministeasicn: €lve male and flve
famale anfmsle feom the negative euntrel geoup and
Eriglopye-tieatod Qroups.

Bane asecraw sampleon wore oblained from boaeth femucs of eagh
mouss ualing & syringe contalnlng 4.5 ml 6f fetal call serum.
The uyeings eontents waers tpandfersd o & cuntrifuge Gubwe
feontalning sppeosimataly G.o% mbh af galf awoum), rosuspanded,
antd gentetfuged ab LO0U gpm for 9 minutes . The supscnatang
Exaction wag dlgvarded and the pallet was resusponds? and gell
- Heeasn woes pespared on wmlevosaape slides. The siides weve alp= -
delog and ntatnmd uping a modiflied Glesms mothod af tollagudl
amit Bamea (1979). Hlides veee doded and ecoeed BLindly. From
each aaltmal, 1000 pulychrometie seytheneytes (PCEY were esamined
and Bhe mumber of micrpnueisated polychvanetic epythencytan
(HH=PCR ) wan ePecorded. Mloronugiel weee identitied ae daenly
gt alnad Bod v wivh ehaep gsondours asd vaeying shapess (Bahmid
38, The ratio of polychromatio ecythiracytes (PUELS
aormaairomat iy erythivocyten (RCE) was detarmined by esamining
apprusimately 206 eoytheouytes. The gatie was expeesaed an

e

The Crequeddiss of mieronucleated polychromakic eeythenayvos
(MH-PUE) wers analyesid by vonateueting twordisenslonal contingency
tabilea of doss & frequancy cleasg (cumber of animaia with o, 1,

e Bbd., MHANE) . The total Chiesquare was pacvitionsd laés
Gumpanenta of (atecest. Hpecifieally: gtatintlios vare genopsted
L buwat ehe twoe gletal hypotheses of (1) Ae diLEfarences tn
average Eeoved ampnyg the doses {(difterenne testl, and (I} na
Linear tremi of inoreasiug scocee with (ncvwanting duae (ordep
teat) (Bhaphdag 1988) . If sithar stabistle was found ta be
atgnificans at alpha=0.01, theu galvviss {aongesl va. tevatment)
toatn wers alsg pectoersed for each duee level amd evaluatsd a4y
alphasQ.0L,

Praliminsey avamination of this type of data hae shown
bhat MN=BCR fyrogquencied can be dedcvibed very well by a Batasan
digtributian. Undee thia interprotation, the ahuve teaty aan
e viowad as tests for dose=gelated ¢hangeas ia vhe Polason
parametet, L.a., i the eapeeted numbee of HE-PUE puy observas
tienal unit (anlmal). ‘
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A quality sasurance statement and a peatodel wees algned
sl pressnted. : o

figsuiyas

Trizlopyr and cyalophenphamids conasntrations in the dosing
golutiane as dutarmined by HPLE were faund by the aponaoe E9
be glasely comparabla Yo She target conoenteations (Penging
trgm 96 to LO4 peccunt af Bhe targes gonuenticationl.

The pasults of the peedsnt study indicate that the Ereduency
ot MH=PCE I Ghe tpidlopye=6reated geaups (low, medium, P |
high=doae geoupa) wes aune algnlfidantly ditferant than &he
Eraguanuey of BR-PCH LA the asgatilve sonbenl geoug tn Babh
sekss of miow (Tables L and &, ebatraated Efrom the ariginal
fupoEt) e  The fueultn wege slmilag between Khe dé-houe and €ive
fd=nour Gise painks. :

Gehee pavamecers messuged sugh am  eatle of PCE €0 RCE {euprnnaed

a8 % PUE in Tablas 1 eml 31 dtd st ndicate shanyaes asteibubable

te eftslopyy tosfoity ot eclaispye interlorency wigh guliulag
pr3literation. Agaln theas pacemeters werg similse tn wale sond

fomalas Mmige at Both Lime points examined. On the sehee hamd,
animale trested with oyulopheaphamide {che puslitive cankrul

gsup ), ahosmi a sratistically signifieant inoregas in the

caguennies of BR-BIE o the bone waerow 6l Bath reves (Tables :
L gt 21 Thess remulbs alme sftow that the vatio of PUR to HOW :
(& BUE) was aignifigantly luwse in tho malea ant femaies of thae :
poenitive vansfol group 6% gompared to the vorveaponding hegative
aungrnl geoug (Tablus b and &), ' :

Stagune tont

Data abtained Feom Ghe peedent stwty indicate that telalapye
doud nrot algnificansly lnaveass the frequency of micpanueial in
PCE Ln the buas marvue of oale e fomals mice ag withee the
ehuul of the dHehour poRtiPeaiwwnt mampling latecvals. 16
ir RO glear Crom the available datae, howeves, whethee the
Righedoss level selsated (430 musMyg) was adequately Righ to bs
considered an the BT,  Although the authors vepugtsd that
they bhamed the dose gmlavtion on & pub i iated Lugg value ot
ertelopye in mtoe of €71 ey/hy tHenor et ale 1390, 64 parvent
ot the LDyg valuae (éH0 mqg&gs the high dose tosted) did nog
appese to caune any toxid effeats in tha tesated mive. Thus,

body welyght vhanyesn were nob gignifleantly differant betwesn

the epiglopyretceated amd the Asgative control testiiglovsroated])
groupd. Aa a0 other data wave epspurted partatning ve tetolopyd
tusicity, thisa feviewsy belleves that the KRiyh diose tanted wag
aul adeguatsly Righs ‘




005647

With the esguptioen «f the dose selegtlioan, 8ll other asgeeis
af the protouc) esplayst weee adusplatie snd all parumetury
saaguEsd Wore sdedualte A GescRetrating an effsct «f the tseg
ghembieal 1£ sueh an elbfegy ware prossat,. The saaaiolviey «f
Llie ansey wesd bn defest GERGtGRIGLEY wad aulflolently dusnnaipebsd
by the stabistioally signliticant lndreans {ovee wightylfold in s
malss ant avee Ghletylold in Famalen) (8 celle with siovenuciet '
in the positive vontesl geoug (aywiophoaphamide ) gonpased ta
the veniiele gonsrnl groul (gaon abll.

L2ng

Undue the gendivions of the sovde bBone waerow mlavoenuglieus
annay, beiclopye did nae Induce & signifivent inecaase ia bhe
Croquangios of migcanuylsated Bong mecrow polyehiermatia
seythguuytos wihea sdminiatared fe 4 slagle dods Co mals and female
mige &% duse levels a6 4, 0, e 480 s/ /g Budy wsloht,.

€l

CUnavveptables {dues be the sslectlon of lasuftflelent dowes ta
{iduce eithey clinlaal torlebiy o eyootasialty a8 bhe Sacguedl.
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TaiLt £

SPELY OF THE GATA ON THE PACOURMEIES OF WICROMUCLEATED POy TCMIGHATIC
ERPTHBOLYTES (Mi-BCE) (% Tl BONE mABRCE OF MR S{CH
THEATED #iTW TRICLOPYR OR CYCLORRQRIMAMIDE (CF)

&4 W faarificy

£

PR AT

™

M8 fneq  hced  peg K] fﬁ‘”"ﬂ ??fg& J;g

G mg/vqg ‘ . '
RBaustiva § ﬁﬁﬂﬁ Gu 8 8 66.49 4§ § S 0.2 8 0.1 &
w&ﬂﬂt‘ : : .4 1.4 fiub L%

48 my/eg , ‘ '
Trigiapyr - § B0 0 0.6 8 TOM % § sm e Y.l
» (.8 o8 i.0 ¥.?
0 su/iq ‘
friglopye ~ § G000 Q.6 ¢ TH.G % § o000 Q.2 EF @29 %
6c9 7.8 3 1 8.8
180 my/ug - ,
friglonye i son0 ha e 6.8 & § oo H.4 & Bit 4 &
048 §ud UK e
120 ay/ug CP ,
fanttive § 5000 %109 eaB ¢ - wpd
Contral - 149.4 0.8

84 « mBabar of Algs,
BBacs 4re owant snd ttsnudard deviettans,
tgignt Fleantly different feum aegative tonteal,

dnD & Aot dene,
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TABLE B

GUMBLARY OF THE DATA OM THE PREQUENCIES OF WICROWUCLEATED L, YEuROMAT 16
ERYTHEDE YIRS (MM-RCE) IN 1iE BUBE MABHOM OF PERMALE MICE
THEATED WiTH THICLOFYR (X CYCLOMKBMUAILE (CR)

Al K Sacpifion

En s 1 ﬁn;m Hike

3 |
0 wy/eq | ’ v
Hegat tve f G000 Beb & 85,7 % & soan 1.8 & 2.8 ¢
Contrsl N 4.8 fed “h
R T ' A o ‘ )
fetetapys § song 62w NAg o & G0 04 8%
.4 ’ $.08 .5 Hed
$0 au/vy , L L
Trictopye § 4000 l.4s TEROE 6 6000 028 Tl E
it 2.0 ) (.4 Y4
gl mo/ by ' '
W‘@‘ﬂiﬁﬂ‘” g - RO B8 % 1. e & ) _ 1% .2
N x%‘ “&‘: G‘& 3"@ . el

120 sg/eg CP
%ﬂa'm § 8000 e00fg B3¢ o
Gentral 6.8 6§

68 o mumbhed of mice,
Uoats sre esans and stsnderd doviattens,
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